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5.1.2 FLAT FIELD LIGHT TRANSFER

5.1.2.1 NAC FM LIGHT TRANSFER CALIBRATION RESULTS

Modified Version of Reference 5.1.2.1-1 - updates CL1/CL2 numbersin "+5C" and "Results" tables

Reference 5.1.2.1-1 - IOM 388-PAG-CCA98-11, "NAC FM Calibration Results:
Radiometric Slope Files", C. Avis, April 24

5.1.2.1.1 INTRODUCTION

The Flight Model thermal/vacuum testing included the acquisition of imagestaken in Light Transfer
sequences. This memo reports on the use of those images to produce radiometric calibration files
in each filter combination. These files store the slope term of the best linear fit to the response of
each pixel (see Method - Slope Generation below).

The Light Transfer sequences generally consisted of 3 flat-field images at each of four exposure
times plus 3 at zero exposuretime. All were taken in 1x1 mode at Gain 2 with Lightflood ON and
Antiblooming ON. The detector was at -90° C and the chamber was at -10° C, +5° C and +25° C.

5.1.2.1.2 METHOD - Slope Generation
For each pixdl, the ‘energy’ received is.
e=r(t-t,)

where e isthe received ‘energy’ (in millisecond radiance_units)
r isthe measured radiance of the illuminant (in radiance_units)
t is the commanded exposure time (in milliseconds

t, is the shutter-offset correction (in milliseconds)

A linear model for the response of a pixel gives:
d =ce+d, +dc(t)

where d isthe measured pixel response (in DN)
c isthe radiometric slope of the response (in DN millisecond*radiance_unit™)
d isthe pixel response at zero exposure (in DN)

d(():(t) isthe Dark-current value generated by exposuretimet (in DN)

Both dc(t) and t, were derived in earlier analyses and zero exposure images were available from
which to extract d, . Therefore, given the five exposure points, ¢ was derived by the method of
Least Squares. The radiometric slope term cis actually stored asits reciprocal z=1/c to speed its
usein later computations of radiometric correction (see Method - Radiometric Correction below).

The radiance of the illuminant was recorded for each sequence (in units of picoamperes of current
generated at the meter).

5.1.2.1.2.1 RESULTS

The following table lists some characteristics of the light-transfer sequences and the resulting
radiometric dope for each filter combination.



-10° C Gain 2 Antiblooming ON
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Filters # Pointsin Maximum | Maximum DN of Mean slope Slope s
sequence | exposure used input data (picoamp-
(milliseconds) milliseconds/
DN)

IRPO/MT2 4 68000 2961 18575.62 358.65
IRPO/CB2 4 26000 2773 7562.72 122.73
IRPO/MT3 4 56000 2878 15683.78 275.36
IRPO/CB3 3 150000 3377 35748.52 642.30
IRPO/IR3 4 8200 2930 2252.26 32.35
IRPO/IR1 4 2000 3112 518.54 7.61
PO/GRN 4 8200 3711 1766.10 28.63
PO/BL2 4 460000 3381 109746.80 6968.12
PO/MT2 4 82000 3547 18656.01 433.31
PO/CB2 4 32000 3596 7170.30 102.57
PO/MT1 4 180000 3423 42484.56 1274.31
PO/CB1 4 26000 2915 7190.48 104.25
PO/IR1 4 1800 3121 464.68 4.97
P120/GRN 4 8200 3447 1910.92 36.67
P120/BL2 4 460000 3106 119849.50 7824.58
P120/MT2 4 82000 3163 20932.82 423.58
P120/CB2 4 32000 3201 8033.06 136.09
P120/MT1 4 180000 3109 46844.74 1430.64
P120/CB1 4 26000 2640 7956.30 120.34
P120/IR1 4 1800 2820 515.56 7.04
P60/GRN 4 8200 3446 1894.69 38.62
P60/BL2 4 460000 3114 119107.30 7766.98
P60/MT2 4 82000 3168 20972.47 414.46
P60/CB2 4 32000 3123 8281.42 137.73
P60/MT1 4 180000 3058 47766.33 1484.49
P60/CB1 4 26000 2591 8068.38 126.48
P60/IR1 4 1800 2736 532.50 7.84
RED/GRN 4 5600 3385 1339.10 32.03
RED/MT1 4 68000 3065 17979.14 437.66
RED/CB1 4 12000 3130 3075.78 60.61
RED/IR1 3 2600 2326 903.15 17.14
IR4/IR3 4 46000 3019 11882.29 287.93
IR2/IR3 4 8200 3082 2135.11 36.03
IR2/1R1 4 6800 2624 2087.92 27.99
CL1/CL2 4 460 3120 118.76 1.59
CL1/GRN 4 2600 3262 638.88 12.40
CL1/BL2 4 180000 3832 37889.44 1083.90
CL1/MT2 4 38000 3380 9070.71 153.06
CL1/CB2 4 15000 3286 3673.02 57.71
CL1/MT3 4 22000 2274 7835.30 115.24
CL1/CB3 4 68000 3147 17438.69 374.98
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Filters # Pointsin Maximum | Maximum DN of Mean slope Slope s
sequence | exposure used input data (picoamp-
(milliseconds) milliseconds/
DN)
CL1/MT1 4 68000 3503 15694.03 312.72
CL1/CB1 4 10000 3015 2670.50 42.04
CL1/IR3 4 4600 3214 1153.75 15.44
CL1/IR1 4 1000 3141 255.82 3.34
CL1/CL2 4 460 3103 119.18 1.60
RED/CL2 4 1200 2882 336.00 6.49
BL1/CL2 4 32000 3810 6720.98 139.44
IRPO/CL2 4 1000 3067 262.23 4.02
P120/CL2 4 1000 3333 241.43 3.08
P60/CL2 4 1000 3354 239.89 3.21
PO/CL2 4 1000 3576 225.00 2.40
HAL/CL2 4 22000 3526 5027.96 83.75
IR4/CL2 4 38000 3360 9078.81 186.37
IR2/CL2 4 2600 3336 626.00 7.60
+5° C Gain 2 Antiblooming ON
Filters # Pointsin Maximum | Maximum DN of Mean slope Slope s
sequence | exposure used input data (picoamp-
(milliseconds) milliseconds/
DN)

IRPO/MT2 4 18000 3140 18541.89 296.79
IRPO/CB2 4 6800 2921 7511.79 120.70
IRPO/MT3 4 15000 3129 15456.96 245.32
IRPO/CB3 4 38000 3532 34864.04 737.16
IRPO/IR3 4 2000 2840 2278.86 32.87
IRPO/IR1 4 460 2856 517.24 7.48
PO/GRN 4 2000 3533 1812.19 29.06
PO/BL2 3 100000 2763 116909.60 2392.04
PO/MT2 4 18000 3151 18489.63 373.23
PO/CB2 4 8200 3725 7053.43 94.95
PO/MT1 4 46000 3400 43652.89 746.77
PO/CB1 4 6800 2981 7346.35 102.08
PO/IR1 4 460 3211 462.16 4.91
P120/GRN 4 2000 3318 1931.35 37.24
P120/BL2 4 100000 2571 126020.10 2730.80
P120/MT2 4 18000 2868 20347.69 330.00
P120/CB2 4 8200 3377 7832.50 125.75
P120/MT1 4 46000 3128 47587.31 824.82
P120/CB1 4 6800 2725 8017.86 116.88
P120/IR1 4 460 2936 506.21 6.87
P60/GRN 4 2000 3339 1918.73 38.83




699-416

Filters # Pointsin Maximum | Maximum DN of Mean slope Slope s
sequence | exposure used input data (picoamp-
(milliseconds) milliseconds/
DN)
P60/BL2 4 100000 2606 123983.80 2700.20
P60/MT2 4 18000 2891 20175.24 314.60
P60/CB2 4 8200 3388 7804.19 126.00
P60/MT1 4 46000 3133 47526.48 874.00
P60/CB1 4 6800 2730 8049.54 125.08
P60/IR1 4 460 2963 501.83 7.38
CL1/CL2 4 460 3071 120.72 1.56
cL1i/CL2 4 460 3071 120.53 1.36
(AB off)
IR4/IR3 4 46000 3139 11795.61 294.65
IR2/1R3 4 8200 3240 2045.54 33.61
IR2/IR1 4 6800 2864 1915.56 25.70
CL1/GRN 4 2600 3206 653.15 12.55
CL1/BL2 4 180000 3552 40784.50 1205.56
CL1/MT2 4 38000 3349 9172.49 152.72
CL1/CB2 4 15000 3219 3757.97 59.06
CL1/MT3 4 22000 2221 8000.91 117.16
CL1/CB3 4 68000 3048 18147.02 396.68
CL1/MT1 4 68000 3444 15978.21 311.61
CL1/CB1 4 10000 2928 2744.25 42.13
CL1/IR3 4 4600 3129 1189.88 16.12
CL1/IR1 4 1000 3133 258.47 3.30
RED/CL2 4 1200 2855 338.43 6.36
BL1/CL2 4 32000 3646 7012.33 145.08
IRPO/CL2 4 1000 3038 264.86 3.95
P120/CL2 4 1000 3308 243.51 3.05
P60/CL2 4 1000 3330 241.86 3.13
PO/CL2 4 1000 3538 227.34 2.35
HAL/CL2 4 22000 3469 5113.47 78.41
IR4/CL2 4 38000 3298 9241.50 199.62
IR2/CL2 4 2600 3328 630.47 7.52
RED/GRN 4 5600 2778 1347.94 31.66
RED/MT1 4 68000 3043 18147.86 428.44
RED/CB1 4 12000 3133 3089.94 57.73
RED/IR1 3 2600 2355 900.02 17.02
CL1/UV3 4 18000 3264 173.08 3.33
Uv2/CL2 4 100000 3563 880.46 22.20
Uvi/CL2 4 320000 3569 2801.76 135.54
PO/UV3 4 56000 3516 498.96 7.93
P60/UV3 4 56000 3132 561.27 12.99
P120/UV3 4 56000 3097 567.39 12.48
+25° C Gain 2 Antiblooming ON




699-416

Filters # Pointsin Maximum | Maximum DN of Mean slope Slope s
sequence | exposure used input data (picoamp-
(milliseconds) milliseconds/
DN)
CL1/CL2 4 460 3082 120.17 1.60
CL1/GRN 4 2600 3070 679.73 13.46
CL1/BL2 4 180000 3327 43593.18 1325.14
CL1/MT2 4 38000 3385 9063.57 152.29
CL1/CB2 4 15000 3281 3678.87 58.63
CL1/MT3 4 22000 2269 7840.64 121.87
CL1/CB3 4 68000 3070 17952.78 405.82
CL1/MT1 4 68000 3375 16262.57 326.69
CL1/CB1 4 10000 2903 2780.94 44.51
CL1/IR3 4 4600 3159 1175.49 16.63
CL1/IR1 4 1000 3185 253.19 3.36
RED/CL2 4 1200 2809 344.24 6.72
BL1/CL2 4 32000 2694 7523.18 160.98
IRPO/CL2 4 1000 3038 264.84 4.08
P120/CL2 4 1000 3321 242.57 3.15
P60/CL2 2 320 1097 239.04 3.36




5.1.2.1.2.2 ACCURACY

Comparison of the Slope values above at the various temperatures shows a distinct variation in
Slope with temperature for some filters (some >10%). As the following tables show, this variation
Examples of 4 filters are shown below. The
overclocked pixel values did not vary by more than one or two DN. However, the image DN
values, while self-consistent in each group of exposures, show large inconsistencies when
compared to groups at other temperatures (which also means different times). The cause of this

is entirely due to input raw DN variations.

effect is not known.
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CL1/GRN
EXp (Msec) Image | raw DN -10° C Image raw DN +25° C
820 119823 1058 116704 992
820 119824 1058 116705 992
820 119825 1058 116752 995
1800 119826 2282 116707 2145
1800 119827 2280 116708 2145
1800 119828 2280 116709 2145
2600 119829 3256 116710 3070
2600 119830 3262 116711 3071
2600 119831 3262 116712 3070
CL1/BL2
Exp Image | raw DN -10° C Image raw DN +25° C |
(msec) _ _
56000 119836 1233 116716 1073
56000 119837 1233 116717 1073
56000 119874 1241 116718 1074
120000 119838 2607 116719 2264
120000 119839 2604 116720 2264
120000 119840 2608 116721 2264
180000 119842 3836 116722 3355
180000 119863 3833 116723 3354
180000 119875 3862 116724 3354
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BL1/CL2
Exp Image | raw DN -10° C Image raw DN +25° C |
(msec)
10000 119542 1223 116871 1094
10000 119543 1223 116872 1095
10000 119565 1226 116873 1094
22000 119544 2650 116874 2370
22000 119545 2650 116876 2370
22000 119546 2649 116896 2372
32000 119547 3798 116877 3411
32000 119566 3817 116878 3411
32000 119567 3819
IR1/IR2
Exp Image | raw DN -10° C Image raw DN +5° C
(msec)
2000 120257 821 121405 879
2000 120258 807 121406 880
2000 120259 811 121407 882
4600 120260 1826 121408 1985
4600 120261 1820 121409 1980
4600 120262 1819 121410 1981
6800 120263 2663 121411 2899
6800 120264 2651 121412 2897
6800 120265 2647 121413 2888
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The following images are scaled-down views of the dopefile of each filter combination. Each has had an |
out any comparable characteristics. Thefiles are ordered more-or-lessin wavelength order (except for CL1/
cases, the bright areas are regions of lower sengitivity.

CLUCL2 UV2/CL2

CL1/BL2 BL1/CL2 CL1/GRN

RED/CB1 RED/MT1 CLUMTL
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RED/CL2 ' HAL/CL2 - RED/IR1

CLUMT2 CLVYCB2

CLI/MT3 - IR2/IR3 CLUIR3
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IR4/CL2 IR4/IR3
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The following slope files were taken with Filter Wheel 1 using the IRPO polarizer.

IRPO/CL2 IRPO/MT2 IRPO/IR1

IRPO/CB2 IRPO/MT3 - IRPO/IR3

IRPO/CB3
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This group was taken with Filter Wheel 1 using the three polarizers filters PO, P60 and P120.

P6O/CL2 ' P120/CL2

PBO/UV3 P120/UV3

P60/BL2 P120/BL2

P120/GRN

12



PO/CB1

PO/MT2

699-416

PEO/MT1

P60/MT2

PE0/IRL
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PI2OMT1

P120/CB1

P120/MT2

P120/IR1
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PO/CB2 P60/CB2 P120/CB2

The following image shows a section of the UV 1/CL2 Slope file at full resolution (100x100 in
upper left corner). The bright-dark pairs are an effect of the Antiblooming mode combined with
long exposures. This effect is studied in detail in separate report by Bob West.
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5.1.2.1.3 METHOD - Radiometric Correction

Radiometric Correction is the process by which the value of a physical property of the sceneis
derived from arecorded DN value. For this calibration analysis, aderivation of the radiance of the
illuminant is desired so it can be compared to the value noted at the time of the exposure. This
analysis makes no attempt to convert the measured radiance units (picoamperes) to physically
meaningful units like nanowatts cm® ster™ nm™. This filter-dependent correction can be applied to
the corrected data at a later stage of the process. The derivation of this correction will necessarily
involve different measurements for the UV filters than for the visible filters due to the different
light sources and radiometers.

Rearranging the above equations, the application of the derived radiometric slope is straight-
forward. For each pixel:
(= (d- d, - dc(t))z

(t- t)

Now that z has been derived, these values are all known and r can be easily derived from the raw
DN value d. The valuefor d, can be taken from the above Least Squares fit or from any zero-
exposure images (hopefully averaged).

The correction gets alittle messier in real life. Appropriate corrections by the gain ratios will be
necessary if all terms are not available in the same gain state. In addition, proper correction for the
value of the overclocked pixels (bias level) must beincluded. Also, ascale factor may be included
to produce output DN valuesin a certain range.

5.1.2.1.3.1 RESULTS

Flat-field images in various filters from non-light-transfer observations were corrected using the
above equation and the derived slopes. Ideally, each corrected pixel value should equal the
recorded actual radiance (timesascale factor). All arein 1x1 mode at Gain 2.

The two right-hand columns evaluate the quality of the correction. The *Percent Deviation from
Expected” compares the corrected DN value to the val ue expected based upon the recorded radiance
of the source. The “Flatness of Corrected Image” istheratio of the DN of the upper-left corner to
the DN of the center.

15
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Image Filters Mean raw Raw s Actua Expected Mean Corrected| Percent Flatness of
DN radiance DN corrected s Deviation | Corrected
(picoamps) | (scaled) DN from Image
Expected

816567 CL1/CL2 3093.9 32.42 800. 8000. 8015. 8 26.74 0.2 0.987
816592 CL1/ BL2 2224.6 48. 53 800. 8000. 7383. 3 68. 83 7.7 1. 000
916599 BL1/ CL2 3324. 7 47.58 800. 8000. 7248.2 27.28 -9.4 0.998
816576 CL1/ GRN 3037.5 39. 32 800. 8000. 7595. 8 27. 27 -5.1 1. 000
116972 RED/ GRN 3352.8 50. 65 800. 8000. 8011.8 28.63 0.1 0.998
116975 RED/ CB1 3133.2 43. 86 800. 8000. 7965.9 30. 48 -0. 4 1. 000
116974 RED/ MT'1 3048. 9 56. 69 800. 8000. 7985. 9 35. 86 -0.2 1.001
816585 CL1/ MI'1 3314.9 57.47 800. 8000. 7647.1 44. 47 -4. 4 0.999
816583 CL1/ CB1 2853.9 35.35 800. 8000. 7729.1 28.93 -3.4 0.999
916604 HAL/ CL2 3424.6 46. 07 800. 8000. 7847. 2 27.30 -1.9 0.998
120842 RED/ | R1 3559.5 45. 84 3200. 3200. 3166. 2 11.50 -1.1 0. 998
816580 CL1/TR1 3153.9 33.28 800. 8000. 8065. 9 28. 32 0.8 0.979
816591 CL1/ Mr2 3386.5 45. 49 800. 8000. 8014.9 38. 47 0.2 0.993
816589 CL1/ CB2 3216.2 38. 36 800. 8000. 7953.1 28. 65 -0.6 0.979
117013 IR2/ TR1 3485. 3 33.53 800. 8000. 8019.9 72.95 0.2 0. 965
916609 I R2/ CL2 3368. 3 34.93 800. 8000. 8067. 7 27.12 0.8 0.970
816588 CL1/ MI3 2628.7 32.09 800. 8000. 7932.5 33.98 -0.8 0.979
117011 IR2/ TR3 3265.9 36. 63 800. 8000. 8034.1 71.29 0.4 0. 950
816582 CL1/ 1 R3 3147.6 33. 26 800. 8000. 8014. 6 27.97 0.2 0.981
816587 CL1/ CB3 3041.8 50. 07 800. 8000. 7874.2 35.56 -1.6 0.988
916607 I R4/ CL2 3174.7 44,85 800. 8000. 7575.9 28. 57 -5.3 0.979
117017 I R4/ T R3 3116. 4 37.79 800. 8000. 7839. 5 91. 30 -2.0 0. 954
916602 P120/ CL2 3288. 4 34.76 800. 8000. 7920. 3 27.09 -1.0 0.988
116987 P120/ MT'1 3657.6 42. 44 800. 8000. 7774.7 [101.09 -2.8 1.003
116989 P120/ CB1 3733.9 39.43 800. 8000. 7798.5 80. 94 -2.5 0.999
116991 P120/ I R1 2875.0 27.02 800. 8000. 7981.5 74.15 -0.2 0.991
116985 P120/ M2 3161. 2 33.12 800. 8000. 7660. 8 85. 03 -4.2 0.998
116986 P120/ CB2 3238.6 35.52 800. 8000. 7800. 9 80. 80 -2.5 0.997
916601 I RPO/ CL2 3010.5 33.62 800. 8000. 7906. 3 28. 44 -1.2 0.990
120835 I RPO/ I R1 2859. 3 31.54 3200. 3200. 3183.3 11. 76 -0.5 0.988
120834 I RPO/ MI2 3150.1 40. 96 3200. 3200. 3180. 7 13.02 -0.6 0.983
116994 I RPO/ CB2 3377. 4 35.45 800. 8000. 7830. 5 80. 56 -2.1 0.997
116995 I RPO/ MT3 1974.6 21.41 800. 8000. 7842.5 79. 55 -2.0 0.992
117003 ' RPO/ T R3 2866. 3 26. 36 800. 8000. 7841.7 69. 04 -2.0 0. 946
116998 I RPO/ CB3 2744. 4 30. 22 800. 8000. 7704. 6 87. 45 -3.7 1.002

The significant “ Deviations from Expected” reported above are entirely due to the raw data have
unexpectedly low values for the exposure times and radiances used. No cause has been
determined. These datawere tabulated anyway because they were the only examples of thesefilter
combinations other than the Light Transfer data. Note that the corrected images in the visible were
extremely flat, but the IR data shows significant residual shading in the corners because of shading
variationsin the raw data.
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The images below show the effect of radiometric correction of atypical raw flat-field image. The
raw image (with appropriate contrast enhancement) is compared to the corrected version (with the

same enhancement) and to the corrected version with a strong enhancement to bring out any
residual shading.

20842 - stretched raw

120842 - corrected (same stretch as raw)

120842 - corrected (optimum stretch)

17
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5.1.2.1.3.2 ARTIFACTS - Reflections

Artifacts appear in some of the corrected images (at the 1% or less level) which are difficult or
impossible to seein raw datafiles. After correction some filters show what appear to be images of
the aperature caused by reflections off first the CCD and then off one or more optical surfaces back
to the CCD. The surfacesin question are probably the filters, but multiple reflections of different
size may mean various surfaces. Many of the artifacts are double indicating their presence in the
Slope files (because they arein the Light Transfer data) and in the raw data, but with the locations
offset dightly. Almost al the corrected images show some sort of reflections.

116974 - reflections 1698 - eflons

5.1.2.1.3.3 ARTIFACTS - Shading

Corner or edge darkening also appears after correction at the 5% or less level (mainly inthe IR
filter combinations). It isdue to the raw image data having inconsistent response in these areas.
The data being corrected just doesn’t match the Light Transfer data from which the Slope files were
made. The ‘Flatness' column in the above table shows the degree of shading remaining after
correction with the +5° C Slopefiles. Correction using the +25° C Slope files improved the results
only dightly. The two examples below show corner shading after correction by +5° C Slopefiles.
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816589 - shading and reflections 117017 - shading and reflections

5.1.2.1.3.4 ARTIFACTS - Dust Spot Movement

The intense dust spot shadow near the right side of images normally gets removed in the
corrections process because it isin the same place in the raw data asin the Slope files. However,
cases have been found where the spot has shifted in the line direction by less than a pixel. Itis
highly likely that the location of the spot was shifted at launch. The following imageisasmall area
of the ratio of two consecutive raw images which show that a shift occurred between their
exposures (15 minutes apart).

Ratio of 116978 10 116979
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5.1.2.1.3.5 ARTIFACTS - Antiblooming Pairs

The behavior of the anitblooming pairsis apparently not correctable with the linear model used
here. The following pair of images show a section of araw image before and after correction.

816585 - corrected
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5.1.2.1.4 CONCLUSIONS

1.

The radiometric slope files have been created for all filter combinations at +5° C, and
incomplete sets at -10° C and +25° C (all Gain 2). Use of the linear model for radiometric
correction was extremely successful, usually achieving excellent flatness and proper resulting
DN values.

The accuracy of these files cannot be checked rigorously due the small number of non-Light
Transfer images taken in the various filter combinations. The available images in the various
filters were corrected using these files, but in some cases the input raw data does not agree
closely with the raw Light Transfer data. This causes some of the corrected data to differ from
the expected value. Most visible corrected images were extremely flat, even if some had DN
levels that were suspect.

The residual structure seen consistently in the corrected images was dark corners (up to 5%
variations) in the IR filter data and apparent reflections off optical surfaces (up to 1%
variations).

The antiblooming pairs cannot be reliably corrected by the linear model.

At least one dust spot shadow has been seen to shift during the thermal/vacuum test period and
conceivably may have moved at launch.
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5.1.2.1.5 Images Used in Analysis

i mge
116599
116600
116601
116603
116604
116647
116648
116658
116605
116606
116650
116608
116610
116659
116676
116677
116678
116679
116680
116681
116688
116682
116683
116684
116685
116686
116687
116689
116690
116691
116692
116693
116694

116726
116727
116728
116753
116759
116732
116733
116755
116734
116735
116736
116737
116738
116756
116740
116741
116742
116743
116744
116757
116746
116747
116748
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116767
116768
116839
116769
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116777
116841
116778
116779
116842
116781
116782
116783
116784
116785
116843
116787
116788
116789
116790
116791
116792
116793
116794
116795

Et e cd ch e e e d e L A s e A A L

4:
4

4

5

5

4:
4

5

4

4:
4:
4:
4:
5:
4:
4:
4:
4:
4:
5:
4:
4:
4:
8:
8:
8:
8:
8:

observati on

LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER 201
LI GHT_TRANSFER_205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER_205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER 205
LI GHT_TRANSFER_205
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 208
LI GHT_TRANSFER 209
LI GHT_TRANSFER 209
LI GHT_TRANSFER 209
LI GHT_TRANSFER 209
LI GHT_TRANSFER 209
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119703 138 8:31:3.0 LI GHT_TRANSFER 287 CL1/ CB1 6800 ON -9.0 119636 138 5:46:48.0 LI GHT_TRANSFER 298 | R4/ CL2 12000
119704 138 8:32:43.0 LI GHT_TRANSFER 287 CL1/CBl 10000 ON -9.0 119637 138 5:48:29.0 LI GHT_TRANSFER 298 I R4/ CL2 26000
119705 138 8:34:23.0 LI GHT_TRANSFER 287 CL1/ CB1 10000 ON 6.0 119638 138 5:50:33.0 LI GHT_TRANSFER 298 | R4/ CL2 26000
119706 138 8:36:3.0 LI GHT_TRANSFER_287 CL1/ CB1 10000 N -9.0 119639 138 5:52:37.0 LI GHT_TRANSFER_298 | R4/ CL2 26000
119707 138 8:37:13.0 LI GHT_TRANSFER 288 CL1/ 1IR3 0 N -9.0 119640 138 5:54:27.0 LI GHT_TRANSFER 298 | R4/ CL2 38000
119708 138 8:38:42.0 LI GHT_TRANSFER_288 CL1/ 1IR3 0 N -9.0 119641 138 5:56:47.0 LI GHT_TRANSFER_298 IR4/CL2 38000
119709 138 8:40:11.0 LI GHT_TRANSFER 288 CL1/1R3 0 ON -9.0 119656 138 6:38:30.0 LI GHT_TRANSFER 298 IR4/CL2 38000
119710 138 8:41:40.0 LI GHT_TRANSFER 288 CL1/1R3 1500 N -9.0 119643 138 6:0:28.0 LI GHT_TRANSFER 299 IR2/ CL2 0
119711 138 8:43:9.0 LI GHT_TRANSFER 288 CL1/1R3 1500 ON -9.0 119644 138 6:1:57.0 LI GHT_TRANSFER 299 I R2/ CL2 0
119712 138 8:44:38.0 LI GHT_TRANSFER_288 CL1/ 1 R3 1500 N -9.0 119645 138 6:3:26.0 LI GHT_TRANSFER_299 I R2/ CL2 0
119713 138 8:45:47.0 LI GHT_TRANSFER 288 CL1/ 1IR3 3200 N -9.0 119647 138 6:6:24.0 LI GHT_TRANSFER 299 I R2/ CL2 820
119714 138 8:47:19.0 LI GHT_TRANSFER_288 CL1/ 1IR3 3200 N -9.0 119648 138 6:7:53.0 LI GHT_TRANSFER_299 I R2/ CL2 820
119715 138 8:48:52.0 LI GHT_TRANSFER 288 CL1/1R3 3200 ON -9.0 119657 138 6:39:40.0 LI GHT_TRANSFER 299 I R2/ CL2 820
119716 138 8:50:23.0 LI GHT_TRANSFER 288 CL1/1R3 4600 N -9.0 119649 138 6:8:59.0 LI GHT_TRANSFER 299 IR2/ CL2 1800
119717 138 8:51:55.0 LI GHT_TRANSFER 288 CL1/1R3 4600 ON -9.0 119650 138 6:10:28.0 LI GHT_TRANSFER 299 I R2/ CL2 1800
119718 138 8:53:27.0 LI GHT_TRANSFER_288 CL1/ 1 R3 4600 N -9.0 119651 138 6:11:57.0 LI GHT_TRANSFER_299 I R2/ CL2 1800
119719 138 8:54:37.0 LI GHT_TRANSFER 289 CL1/ I RL 0 N -9.0 119652 138 6:12:59.0 LI GHT_TRANSFER 299 I R2/ CL2 2600
119720 8:56:6.0 LI GHT_TRANSFER_289 CL1/IRL 0 N -9.0 119653 138 6:14:31.0 LI GHT_TRANSFER_299 I R2/ CL2 2600
119721 8:57: 35, LI GHT_TRANSFER 289 CL1/IRL 0 ON -9.0 119658 138 6:40:49.0 LI GHT_TRANSFER 299 IR2/ CL2 2600
119722 8:59: 4. LI GHT_TRANSFER 289 CL1/IRL 320 N -9.0 120843 141 18:42:49.0 LI GHT_TRANSFER 311 | RPO/ MT2 0
119723 9: . LI GHT_TRANSFER 289 CL1/ 1 RL 320 ON -9.0 120844 141 18:44:18.0 LI GHT_TRANSFER 311 | RPO/ MT2 0
119724 . LI GHT_TRANSFER_289 CL1/ I RL 320 N -9.0 120845 141 18:45:47.0 LI GHT_TRANSFER 311 | RPO/ MT2

119725 . LI GHT_TRANSFER 289 CL1/ I RL 680 N -9.0 120846 141 18:46:57.0 LI GHT_TRANSFER 311 | RPO/ M2 5600
119726 . LI GHT_TRANSFER_289 CL1/IRL 680 N -9.0 120848 141 18:50:18.0 LI GHT_TRANSFER 311 | RPO/ M2 5600
119727 . LI GHT_TRANSFER 289 CL1/IRL 680 ON -9.0 120928 141 22:5:35.0 LI GHT_TRANSFER 311 | RPO/ MI2 5600
119728 . LI GHT_TRANSFER 289 CL1/IRL 1000 N -9.0 120849 141 18:51:34.0 LIGHT_TRANSFER 311 | RPO/ M2 12000
119729 .0 LI GHT_TRANSFER 289 CL1/ 1 RL 1000 ON -9.0 120851 141 18:54:54.0 LI GHT_TRANSFER 311 | RPO/ MT2 12000
119730 133, LI GHT_TRANSFER_289 CL1/ 1 RL 1000 N -9.0 120923 141 21:56:20.0 LI GHT_TRANSFER 311 I RPO/ MT2 12000
119510 : LI GHT_TRANSFER 290 CL1/CL2 0 N -9.0 120852 141 18:56:12.0 LI GHT_TRANSFER 311 | RPO/ M2 18000
119511 1 56. LI GHT_TRANSFER_290 CL1/CL2 0 N -9.0 120853 141 18:58:0.0 LI GHT_TRANSFER 311 | RPO/ M2 18000
119532 19, LI GHT_TRANSFER 290 CL1/CL2 0 ON -9.0 120854 141 18:59:49.0 LI GHT_TRANSFER 311 | RPO/ MI2 18000
119513 155, LI GHT_TRANSFER 290 ci/az 150 N -9.0 120855 . LI GHT_TRANSFER 312 | RPO/ CB2 0
119514 124, LI GHT_TRANSFER 290 CL1/CL2 150 ON -9.0 120856 LI GHT_TRANSFER 312 | RPO/ CB2 0
119515 153, LI GHT_TRANSFER_290 CL1/CL2 150 N -9.0 120857 LI GHT_TRANSFER_312 | RPO/ CB2

119516 :58. LI GHT_TRANSFER 290 CL1/CL2 320 N -9.0 120858 LI GHT_TRANSFER 312 I'RPO/ CB2 2000
119517 127, LI GHT_TRANSFER_290 CL1/CL2 320 N -9.0 120859 LI GHT_TRANSFER_312 I'RPO/ CB2 2000
119518 157, LI GHT_TRANSFER 290 CL1/CL2 320 ON -9.0 120860 LI GHT_TRANSFER 312 I'RPO/ CB2 2000
119519 1 26. LI GHT_TRANSFER 290 ci/az 460 N -9.0 120861 LI GHT_TRANSFER 312 I RPO/ CB2 4600
119520 155, LI GHT_TRANSFER 290 CL1/CL2 460 ON -9.0 120862 LI GHT_TRANSFER 312 I RPO/ CB2 4600
119521 124, LI GHT_TRANSFER_290 CL1/CL2 460 N -9.0 120863 LI GHT_TRANSFER_312 I'RPO/ CB2 4600
119522 : LI GHT_TRANSFER 291 RED/ CL2 0 N -9.0 120864 LI GHT_TRANSFER 312 I RPO/ CB2 6800
119523 13, LI GHT_TRANSFER 291 RED/ CL2 0 N -9.0 120865 LI GHT_TRANSFER_312 I'RPO/ CB2 6800
119533 122, LI GHT_TRANSFER 291 RED/ CL2 0 ON -9.0 120866 LI GHT_TRANSFER 312 I RPO/ CB2 6800
119525 . LI GHT_TRANSFER 291 RED/ CL2 380 N -9.0 120867 LI GHT_TRANSFER 313 | RPO/ MT3

119526 0. LI GHT_TRANSFER 291 RED/ CL2 380 ON -9.0 120868 LI GHT_TRANSFER 313 | RPO/ MT3 0
119527 9. LI GHT_TRANSFER 291 RED/ CL2 380 N -9.0 120869 LI GHT_TRANSFER 313 | RPO/ MT3

119528 .0 LI GHT_TRANSFER 291 RED/ CL2 820 N -9.0 120870 LI GHT_TRANSFER 313 | RPO/ MI3 4600
119529 138 1: 6. LI GHT_TRANSFER 291 RED/ CL2 820 N -9.0 120871 LI GHT_TRANSFER_313 | RPO/ MI3 4600
119534 138 1:30:30.0 LI GHT_TRANSFER 291 RED/ CL2 820 ON -9.0 120872 LI GHT_TRANSFER 313 | RPO/MI3 4600
119536 138 1:33:28.0 LI GHT_TRANSFER 291 RED/ CL2 1200 ON -9.0 120873 :126: 22, LI GHT_TRANSFER 313 | RPO/ MT3 10000
119537 138 1:34:57.0 LI GHT_TRANSFER 291 RED/ CL2 1200 ON -9.0 120874 141 19:28:2.0 LI GHT_TRANSFER 313 | RPO/ MT3 10000
119563 138 3:15:58.0 LI GHT_TRANSFER 291 RED/ CL2 1200 N -9.0 120875 LI GHT_TRANSFER 313 | RPO/ MT3 10000
119538 138 1:36:8.0 LI GHT_TRANSFER 292 BL1/CL2 0 N -9.0 120876 LI GHT_TRANSFER 313 | RPO/ M3 15000
119539 138 1:37:37.0 LI GHT_TRANSFER_292 BL1/CL2 0 N -9.0 120877 LI GHT_TRANSFER_313 | RPO/ M3 15000
119564 138 3:17:9.0 LI GHT_TRANSFER 292 BL1/CL2 0 ON -9.0 120878 LI GHT_TRANSFER 313 | RPO/ MT3 15000
119542 138 1:41:56.0 LI GHT_TRANSFER 292 BL1/CL2 10000 ON -9.0 120879 LI GHT_TRANSFER 314 | RP0O/ CB3 0
119543 138 1:43:36.0 LI GHT_TRANSFER 292 BL1/CL2 10000 ON -9.0 120880 LI GHT_TRANSFER 314 | RPO/ CB3 0
119565 138 3:18:19.0 LI GHT_TRANSFER 292 BL1/CL2 10000 N -9.0 120881 LI GHT_TRANSFER 314 | RPO/ CB3 0
119544 138 1:45:19.0 LI GHT_TRANSFER 292 BL1/CL2 22000 N -9.0 120882 LI GHT_TRANSFER 314 | RPO/CB3 15000
119545 138 1:47:23.0 LI GHT_TRANSFER_292 BL1/CL2 22000 N -9.0 120884 LI GHT_TRANSFER 314 | RPO/CB3 15000
119546 138 1:49:27.0 LI GHT_TRANSFER 292 BL1/CL2 22000 ON -9.0 120924 LI GHT_TRANSFER 314 | RP0O/CB3 15000
119547 138 1:51:31.0 LI GHT_TRANSFER 292 BL1/CL2 32000 ON -9.0 120885 LI GHT_TRANSFER 314 | RPO/ CB3 32000
119566 138 3:20:2.0 LI GHT_TRANSFER 292 BL1/CL2 32000 ON -9.0 120886 LI GHT_TRANSFER 314 | RPO/CB3 32000
119567 138 3:22:6.0 LI GHT_TRANSFER 292 BL1/CL2 32000 N -9.0 120887 LI GHT_TRANSFER 314 | RP0O/CB3 32000
119568 138 3:23:17.0 LI GHT_TRANSFER 293 I RPO/ CL2 0 N -9.0 120888 LI GHT_TRANSFER 314 | RPO/CB3 38000
119569 138 3:24:46.0 LI GHT_TRANSFER_293 I RPO/ CL2 0 N -9.0 120889 LI GHT_TRANSFER 314 | RP0O/ CB3 38000
119570 138 3:26:15.0 LI GHT_TRANSFER 293 I RPO/ CL2 0 ON -9.0 120890 LI GHT_TRANSFER 314 | RPO/ CB3 38000
119571 138 3:27:44.0 LI GHT_TRANSFER 293 | RPO/ CL2 320 ON -9.0 120891 LI GHT_TRANSFER 315 I RPO/ | R3 0
119573 138 3:30:42.0 LI GHT_TRANSFER 293 | RPO/ CL2 320 ON -9.0 120892 LI GHT_TRANSFER 315 | RPO/ I R3 0
119580 138 3:45:25.0 LI GHT_TRANSFER 293 | RPO/ CL2 320 N -9.0 120893 LI GHT_TRANSFER_315 I RPO/ I R3 0
119574 138 3:31:48.0 LI GHT_TRANSFER 293 I RPO/ CL2 680 N -9.0 120895 LI GHT_TRANSFER 315 I RPO/ I R3 680
119575 138 3:33:17.0 LI GHT_TRANSFER_293 I RPO/ CL2 680 N -9.0 120896 LI GHT_TRANSFER_315 I RPO/ I R3 680
119576 138 3:34:46.0 LI GHT_TRANSFER 293 I RPO/ CL2 680 ON -9.0 120925 LI GHT_TRANSFER 315 I RPO/ I R3 680
119577 138 3:36:15.0 LI GHT_TRANSFER 293 | RPO/ CL2 1000 ON -9.0 120897 LI GHT_TRANSFER 315 I RPO/ | R3 1500
119578 138 3: 44.0 LI GHT_TRANSFER 293 | RPO/ CL2 1000 ON -9.0 120898 LI GHT_TRANSFER 315 | RPO/ I R3 1500
119579 138 3: 13.0 LI GHT_TRANSFER 293 | RPO/ CL2 1000 N -9.0 120899 LI GHT_TRANSFER_315 I RPO/ I R3 1500
119581 138 4: 57.0 LI GHT_TRANSFER 294  P120/ CL2 0 N -9.0 120900 LI GHT_TRANSFER 315 I'RPO/ 1IR3 2000
119582 138 4: 26.0 LI GHT_TRANSFER 294  P120/ CL2 0 N -9.0 120902 LI GHT_TRANSFER_315 I'RPO/ 1IR3 2000
119583 138 4: 55.0 LI GHT_TRANSFER 294  P120/ CL2 0 ON -9.0 120926 LI GHT_TRANSFER 315 I'RPO/IR3 2000
119584 138 4: 24.0 LI GHT_TRANSFER 294  P120/CL2 320 ON -9.0 120903 LI GHT_TRANSFER 316 I RPO/ | RL 0
119585 138 4: 53.0 LI GHT_TRANSFER 294  P120/CL2 320 ON -9.0 120904 LI GHT_TRANSFER 316 | RPO/ I RL 0
119586 138 4: 22.0 LI GHT_TRANSFER 294  P120/ CL2 320 N -9.0 120905 LI GHT_TRANSFER_316 I RPO/ I RL 0
119587 138 4: 28.0 LI GHT_TRANSFER 294  P120/ CL2 680 N -9.0 120906 LI GHT_TRANSFER 316 I RPO/ | RL 180
119588 138 4: 57.0 LI GHT_TRANSFER 294  P120/ CL2 680 N -9.0 120907 LI GHT_TRANSFER_316 I RPO/ | RL 180
119589 138 4: 26.0 LI GHT_TRANSFER 294  P120/ CL2 680 ON -9.0 120927 LI GHT_TRANSFER 316 I RPO/ | RL 180
119590 138 4: 55.0 LI GHT_TRANSFER 294  P120/CL2 1000 ON -9.0 120909 LI GHT_TRANSFER 316 I RPO/ | RL 320
119591 138 4: 24.0 LI GHT_TRANSFER 294  P120/CL2 1000 ON -9.0 120910 LI GHT_TRANSFER 316 | RPO/ I RL 320
119592 138 4:28:53.0 LI GHT_TRANSFER 294  P120/ CL2 1000 N -9.0 120911 LI GHT_TRANSFER_316 I RPO/ I RL 320
119593 138 4:30:4.0 LI GHT_TRANSFER 295 P60/ CL2 0 N -9.0 120912 LI GHT_TRANSFER 316 I RPO/ | RL 460
119594 138 4:31:33.0 LI GHT_TRANSFER_295 P60/ CL2 0 N -9.0 120913 LI GHT_TRANSFER_316 I RPO/ | RL 460
119595 138 4:33:2.0 LI GHT_TRANSFER 295 P60/ CL2 0 ON -9.0 120914 | GHT_TRANSFER_316 | RPO/ I RL 460
119596 138 4:34:31.0 LI GHT_TRANSFER 295 P60/ CL2 320 ON -9.0 120988 1 LI GHT_TRANSFER 317 PO/ GRN 0
119597 138 4:36:0.0 LI GHT_TRANSFER 295 P60/ CL2 320 ON -9.0 121023 3 LI GHT_TRANSFER 317 PO/ GRN 0
119623 138 5:26:10.0 LI GHT_TRANSFER_295 P60/ CL2 320 N -9.0 121026 3 LI GHT_TRANSFER 317 PO/ GRN 0
119599 138 4:38:48.0 LI GHT_TRANSFER 295 P60/ CL2 680 N -9.0 120989 1 LI GHT_TRANSFER 317 PO/ GRN 680
119600 138 4:40:17.0 LI GHT_TRANSFER_295 P60/ CL2 680 N -9.0 120990 1 LI GHT_TRANSFER_317 PO/ GRN 680
119601 138 4:41:46.0 LI GHT_TRANSFER 295 P60/ CL2 680 ON -9.0 121024 3 LI GHT_TRANSFER 317 PO/ GRN 680
119602 138 4:43:15.0 LI GHT_TRANSFER 295 P60/ CL2 1000 ON -9.0 120992 1 LI GHT_TRANSFER 317 PO/ GRN 1500
119603 138 4:44:44.0 LI GHT_TRANSFER 295 P60/ CL2 1000 ON -9.0 120993 1 LI GHT_TRANSFER 317 PO/ GRN 1500
119604 138 4:46:13.0 LI GHT_TRANSFER_295 P60/ CL2 1000 N -9.0 120994 1 LI GHT_TRANSFER 317 PO/ GRN 1500
119605 138 4:47:24.0 LI GHT_TRANSFER 296 PO/ CL2 0 N -9.0 120995 1 LI GHT_TRANSFER 317 PO/ GRN 2000
119606 138 4:48:53.0 LI GHT_TRANSFER_296 PO/ CL2 0 N -9.0 120996 1 LI GHT_TRANSFER_317 PO/ GRN 2000
119607 138 4:50:22.0 LI GHT_TRANSFER 296 PO/ CL2 0 ON -9.0 120997 1 LI GHT_TRANSFER 317 PO/ GRN 2000
119608 138 4:51:51.0 LI GHT_TRANSFER 296 PO/ CL2 320 ON -9.0 120998 1 LI GHT_TRANSFER 318 PO/ BL2 0
119609 138 4:53:20.0 LI GHT_TRANSFER 296 PO/ CL2 320 ON -9.0 120999 1 LI GHT_TRANSFER 318 PO/ BL2 0
119610 138 4:54:49.0 LI GHT_TRANSFER_296 PO/ CL2 320 N -9.0 121000 1 LI GHT_TRANSFER 318 PO/ BL2 0
119611 138 4:55:57.0 LI GHT_TRANSFER 296 PO/ CL2 680 N  -9.0 121002 1 LI GHT_TRANSFER 318 PO/ BL2 38000
119612 138 4:57:26.0 LI GHT_TRANSFER_296 PO/ CL2 680 N -9.0 121003 1:58: 46. LI GHT_TRANSFER_318 PO/ BL2 38000
119613 138 4:58:55.0 LI GHT_TRANSFER 296 PO/ CL2 680 ON -9.0 121004 142 2:0:44.0 LI GHT_TRANSFER 318 PO/ BL2 38000
119615 138 5: 3.0 LI GHT_TRANSFER 296 PO/ CL2 1000 ON -9.0 121005 142 2:3:4.0 LI GHT_TRANSFER 318 PO/ BL2 38000
119616 138 5: 2.0 LI GHT_TRANSFER 296 PO/ CL2 1000 ON -9.0 121006 142 2:5:25.0 LI GHT_TRANSFER 318 PO/ BL2 38000
119624 138 5: 21.0 LI GHT_TRANSFER 296 PO/ CL2 1000 N -9.0 121025 142 3:20:30.0 LI GHT_TRANSFER 318 PO/ BL2 38000
119617 138 5: 3.0 LI GHT_TRANSFER 297 HAL/ CL2 0 N  -9.0 121007 142 2:8:25.0 LI GHT_TRANSFER 318 PO/ BL2 100000
119618 .0 LI GHT_TRANSFER_297 HAL/ CL2 0 N -9.0 121008 142 2:11:49.0 LI GHT_TRANSFER_318 PO/ BL2 100000
119619 1.0 LI GHT_TRANSFER 297 HAL/ CL2 0 ON -9.0 121009 142 2:15:14.0 LI GHT_TRANSFER 318 PO/ BL2 100000
119620 :8:41.0 LI GHT_TRANSFER 297 HAL/ CL2 6800 ON -9.0 121010 142 2:16:24.0 LI GHT_TRANSFER 319 PO/ MT2 0
119621 138 5:10:21.0 LI GHT_TRANSFER 297 HAL/ CL2 6800 ON -9.0 121011 142 2:17:54.0 LI GHT_TRANSFER 319 PO/ MT2 0
119622 138 5:12:1.0 LI GHT_TRANSFER 297 HAL/ CL2 6800 N -9.0 121012 142 2:19:23.0 LI GHT_TRANSFER_319 PO/ MT2 0
119625 138 5:28:51.0 LI GHT_TRANSFER 297 HAL/ CL2 15000 N  -9.0 121013 142 2:20:33.0 LI GHT_TRANSFER 319 PO/ MT2 6800
119627 138 5:32:27.0 LI GHT_TRANSFER_297 HAL/ CL2 15000 N -9.0 121014 142 2:22:13.0 LI GHT_TRANSFER_319 PO/ MT2 6800
119655 138 6:36:26.0 LI GHT_TRANSFER 297 HAL/ CL2 15000 ON -9.0 121015 142 2:23:53.0 LI GHT_TRANSFER 319 PO/ MT2 6800
119628 138 5:34:1.0 LI GHT_TRANSFER 297 HAL/ CL2 22000 ON -9.0 121016 142 2:25:9.0 LI GHT_TRANSFER 319 PO/ MT2 12000
119629 138 5:36:5.0 LI GHT_TRANSFER 297 HAL/ CL2 22000 ON -9.0 121017 142 2:26:50.0 LI GHT_TRANSFER 319 PO/ MT2 12000
119630 138 5:38:9.0 LI GHT_TRANSFER 297 HAL/ CL2 22000 N -9.0 121018 142 2:28:30.0 LI GHT_TRANSFER_319 PO/ MT2 12000
119631 138 5:39:20.0 LI GHT_TRANSFER 298 | R4/ CL2 0 N  -9.0 121019 142 2:29:54.0 LI GHT_TRANSFER 319 PO/ MT2 18000
119632 138 5:40:49.0 LI GHT_TRANSFER_298 | R4/ CL2 0 N -9.0 121020 142 2:31:43.0 LI GHT_TRANSFER_319 PO/ MT2 18000
119633 138 5:42:18.0 LI GHT_TRANSFER 298 | R4/ CL2 0 ON -9.0 121021 142 2:33:31.0 LI GHT_TRANSFER 319 PO/ MT2 18000
119634 138 5:43:28.0 LI GHT_TRANSFER 298 I R4/ CL2 12000 ON -9.0 120929 141 22:25:31.0 LIGHT_TRANSFER 320 PO/ CB2 0
119635 138 5:45:8.0 LI GHT_TRANSFER_298 I R4/ CL2 12000 ON -9.0 120930 141 22:27:0.0 LI GHT_TRANSFER_320 PO/ CB2 0
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